Over the past several decades, there has been a sharp increase in obesity across all population groups in the United States. In fact, the United States has one of the highest rates of obesity compared to other countries throughout the world. Obesity has become a national public health concern because it is related to a number of negative health, social, psychological, and economic outcomes. It is particularly concerning because racial ⁄ ethnic minorities and populations with the least education and highest poverty rates bear the largest burden of obesity. In addition, disparities in obesity tend to be gendered, with women experiencing the largest disparities in obesity by income, education, and race ⁄ ethnicity. In this review, I describe how social inequality is linked to obesity in the United States. I highlight elements of disadvantage at the individual-, family-, school-, and neighborhood-level that are linked to energy intake and expenditure, which are directly related to obesity, and draw from evidence and theories from multiple fields of the social and medical sciences. I also highlight the important role stress may play in linking disadvantage to obesity, particularly for women. I argue that understanding the complex mechanisms and processes that link social inequality to obesity requires multidisciplinary and multilevel frameworks.
Introduction
Over the past several decades, there has been a sharp increase in obesity across all population groups in the United States (US). Obesity has increased for both males and females, across all ages and all races ⁄ ethnicities (Flegal et al. 2010; NCHS 2008; Ogden and Carroll 2010) . In a recent report by the Organisation for Economic Co-Operation and Development (OECD), the United States was determined to be the fattest country, having the highest rates of obesity compared to 39 other OECD and non-OECD countries (2010) . According to current US estimates, 33.8 percent of adults (ages 20 and older) are obese (defined as body mass index (BMI) of weight (kg) ⁄ height (m 2 ) ‡ 30; Flegal et al. 2010 ) and 16.9 percent of children and adolescents (ages 2-19) are obese (BMI ‡ 95th percentile of the Center for Disease Control (CDC) growth charts; Ogden et al. 2010a) .
Obesity has become a national public health concern because it is related to a number of negative health, social, psychological, and economic outcomes. Obesity is associated with multiple morbidities including type 2 diabetes, metabolic syndrome, hypertension, cardiovascular disease (CVD), high cholesterol, sleep apnea, asthma, osteoarthritis, certain types of cancer, and even death (CDC 2009; Daniels 2006; Dor et al. 2010; Mokdad et al. 2004) . Obese individuals are more likely to suffer from depression and low self-esteem, have less friends, and experience discrimination and social stigmatization (Daniels 2006; Dor et al. 2010; Puhl and Heuer 2009) . Obesity is also associated with less education, lower wages, and a lower likelihood of marriage, particularly for women (Averett and Korenman 1996; Cawley 2004; Crosnoe 2007; Dor et al. 2010; Gortmaker et al. 1993; Swallen et al. 2005; Viner and Cole 2005) . In addition, as discussed in the Surgeon General's report on obesity, obesity is associated with increased costs to society via direct health care costs and indirect costs through the value of lost future earnings due to premature death and lost wages due to disability or illness, resulting in restricted activity, decreased productivity, absenteeism, bed days, and unemployment (USHHS 2001) . According to a recent review, in the United States, the total annual (direct and indirect) costs attributable to overweight and obesity could be as high as $139 billion (Finkelstein et al. 2005) .
Similar to other developed countries across the world, in the United States, the largest burden of obesity is born by racial ⁄ ethnic minorities and populations with the least education and highest poverty rates (Cummins and McIntyre 2006; Drewnowski and Specter 2004; OECD 2010) . Data from the 2007-2008 National Health and Nutrition Examination Surveys (NHANES) shows that among adults (ages 20 and older), 44.1 percent of non-Hispanic Blacks are obese compared to 40.4 percent of Mexican Americans and 32.4 percent of non-Hispanic Whites (Flegal et al. 2010) . Among children and adolescents (ages 2-19), 20.0 percent of non-Hispanic Blacks are obese compared to 20.8 percent of Mexican Americans and 15.3 percent of non-Hispanic Whites (Ogden et al. 2010a) . Less information is available regarding American Indians, Alaska Natives, Pacific Islander Americans, and Asian Americans. Available information indicates a lower prevalence of overweight and obesity in Asian Americans and a higher prevalence in American Indians, Alaska Natives, and Pacific Islander Americans compared to the general population (Wang and Beydoun 2007) . It is important to note that there are complexities in the relationship between race ⁄ ethnicity, gender, and obesity. These relationships vary by age and there are important gender differences within racial ⁄ ethnic groups that should be considered (Robinson et al. 2009; Wang and Beydoun 2007) . For example, the prevalence obesity is higher among females (35.5%) versus males (32.2%) in adulthood (ages 20 and older); but the prevalence of obesity is lower among females (15.9%) versus males (17.8%) in childhood ⁄ adolescence (ages 2-19) (Flegal et al. 2010; Ogden et al. 2010a ). In addition, racial ⁄ ethnic differences in obesity prevalence vary when examining patterns within gender, evidencing more pronounced racial ⁄ ethnic differences among women. The prevalence of obesity is 49.6 percent among non-Hispanic Black women and 45.1 percent among Mexican American women compared to 33.0 percent among non-Hispanic White women. For men, racial differences are less severe with prevalence at 37.3, 35.9, and 31.9 percent for non-Hispanic Blacks, Mexican Americans, and non-Hispanic Whites, respectively (Flegal et al. 2010) . Similar to racial ⁄ ethnic differences, obesity is higher among the poor and low educated. However, these relationships are also complicated by race ⁄ ethnicity, gender, and age (Clarke et al. 2009a; Miech et al. 2006; Sánchez-Vaznaugh et al. 2009; Wang and Beydoun 2007) . For example, although previous research has found negative income and education gradients in BMI among women, these relationships have been less consistent, and sometimes even non-existent, in men. (Ball and Crawford 2005; Molarius et al. 2000; OECD 2010; Sánchez-Vaznaugh et al. 2009; Sobal and Stunkard 1989; Wang and Beydoun 2007) . As discussed earlier, females also bear larger economic costs for being obese, in the form of lower wages (Dor et al. 2010) . Unlike adults, in general, there are no considerable (or consistent) gender differences in socioeconomic gradients in childhood obesity (OECD 2010; Shrewsbury and Wardle 2008) ; although patterns do vary by race ⁄ ethnicity (Kumanyika and Grier 2006; Ogden et al. 2010b) . Despite complexities in the relationship between socioeconomic status (SES) and obesity, these patterns highlight the high risk of obesity for disadvantaged and vulnerable population groups. Social scientists have been interested in describing these relationships, as well as theorizing and modeling the mechanisms that might link disadvantage to obesity in both empirical and qualitative work.
This article is organized as follows. I will first describe the different ways that inequality can be measured as it relates to health, highlighting both absolute and relative explanations of inequality. Drawing from largely materialist explanations of inequality, I will then describe how social inequality is linked to obesity in the United States. I will use a social-ecological perspective (Bronfenbrenner 1979 (Bronfenbrenner , 2005 Dahlgren and Whitehead 1991; Glass and McAtee 2006) to describe how disadvantage at multiple levels of social context might influence obesity outcomes among children, adolescents, and adults through behaviors associated with energy intake (calories taken in from food and beverages) and energy expenditure (calories expended by physical activity and metabolic functions), as well as how these relationships are complicated by stress and gender. Understanding the complex relationship between social inequality and obesity requires drawing from evidence and theories from multiple fields of social science including, but not limited to, sociology, demography, psychology, epidemiology, and other fields of public health and medicine (Huang et al. 2009 ). The papers I cite and theories that I discuss in this review draw from work in these multiple fields, in addition to sociology, that help to inform this important issue. It should be noted that the rapid rise in obesity that has occurred in the United States in the last 40 years is the result of multiple and cooccurring social, biological, technological, and economic processes (Anderson and Butcher 2006a; Apovian 2010; Philipson and Posner 2008) . It is beyond the scope of this review to detail the many complex causes of the rise in obesity for the entire population of the United States, as well as in other countries. Instead this review focuses on the explaining how inequality, measured at multiple levels of social disadvantage, can lead to higher levels of obesity in the United States.
Measuring inequality
There are multiple ways to conceptualize social inequality as it relates to health outcomes. We can examine absolute or relative differences in income, occupation, wealth, and education (or other markers of SES) (Bartley 2004; Goodman 2003) .
In materialist explanations, it is argued that health is influenced by material conditions in life that are the result of absolute differences in individual wealth, income, occupation and education, and other resources. Availability of resources, working and living conditions, as well as access to proper nutrition and medical services, both shape health and influence health behaviors (Bartley 2004; Townsend et al. 1992) . For example, poor families may not be able to afford nutritious foods and therefore, must consume cheap unhealthy food that can lead to weight gain. Neo-materialist theories expand upon these materialist explanations by describing the origins of poverty and income inequality (in the form of higher proportions of low-income populations and large gaps in income between the rich and the poor) that lead to poor health . In other words, these theories examine the social policies and processes that lead to underinvestment in social, public, and physical infrastructure (e.g., poor housing quality and schools; lack of health insurance, social services and job opportunities) resulting in negative health outcomes for vulnerable populations (Lynch and Kaplan 1997) . These historical, cultural, political, and economic processes determine the distribution of economic and social resources in a geographic region to create material conditions that influence health . For example, due to local housing policies and real estate practices, as well as other processes, poor and racial ⁄ ethnic minority individuals tend to live in economically and racially segregated neighborhoods with little to no access to grocery stores providing affordable nutritious foods (Massey and Denton 1993; Morland et al. 2002; Williams and Collins 2001) . These conditions further compound the food consumption choices of disadvantaged individuals with limited budgets. It is the combination of multiple negative exposures faced by disadvantaged individuals that generate poor health .
Psychosocial interpretations argue that health and mortality are influenced by the relative distribution of wealth and income and not absolute levels. Income inequality is a measure of the magnitude of the gap in income between the poor and the rich. According to a psychosocial interpretation, wider gaps in income inequality can lead to negative psychological changes at the individual level and within a society that result in poor health outcomes Kennedy 1997a, 1999; Wilkinson 1992 Wilkinson , 1996 Wilkinson and Pickett 2006 . Among individuals, income inequality influences perceptions of social rank and relative position according to income (as well as other markers of social status), which produce negative emotions, such as feelings of social anxiety, shame, envy, frustration, worthlessness, and distrust that are internalized and can result in maladaptive stress-induced coping behaviors, such as smoking or overeating, as well as psycho-neuro-endocrine mechanisms that can lead directly to poor health Wilkinson 1996) . Within a society, negative emotions fostered by relative positions can also be externalized and lead to reduced civic participation, disinvestment in social capital, loss of social cohesion, and other antisocial behaviors that can also lead to worse health for the entire community Kennedy 1997a, 1999; Wilkinson 1992; Wilkinson and Pickett 2009a,b) . The psychosocial interpretation also posits that relative inequality, even among high SES individuals can lead to poor health outcomes (Marmot 2004) . For example, consider a situation where two female (associate) lawyers, both single with no children, have worked in a law firm for the same number of years and made the same amount of money ($180,000 per year) but one makes partner and her income increases to $250,000, while the other lawyer neither becomes partner nor receives a raise. A psychosocial interpretation would conjecture that the lawyer who did not make partner would have poorer health than the lawyer who did make partner because her perceptions of lower social status compared to the other lawyer who made partner would engender negative emotions that would lead to disease-causing processes discussed above. Although both lawyers make upper middle class incomes and have similar life circumstances, the non-partnered lawyer would experience poor health and possibly a shorter life expectancy because her status is lower and possessions fewer than the partnered lawyer.
In summary, neomaterialist and materialist explanations for the link between inequality and health focus on the structural causes of inequalities and material conditions that lead to poor health, whereas psychosocial explanations for the link between inequality and health focus on perceptions of inequality that lead to poor health . It should be noted that although there are multiple ways to measure inequality and the relationship between inequality and health is complex (i.e., occurring via multiple and unique pathways) (Beckfield and Krieger 2009) , in general, greater inequality is associated with greater mortality and poorer health, no matter how it is measured (Goodman 2003; Kawachi and Kennedy 1997b; Kondo et al. 2009; Robert 1999; Wilkinson and Pickett 2009a,b) . For a noteworthy exception, read Beckfield (2004) .
In this article, I will focus on research that examines absolute differences in income, particularly poverty, wealth, and education at multiple levels of social context and how they relate to obesity. I will draw from a large body of multidisciplinary research that examines the relationship between social disadvantage and obesity outcomes, using mea-sures of disadvantage at the individual-, family-, school-, and neighborhood-level (e.g., Boardman et al. 2005; Clarke et al. 2009a; Janssen et al. 2006; Lee et al. 2009; Lovasi et al. 2009; McLaren 2007; Miech et al. 2006; Mujahid et al. 2005; Richmond and Subramanian 2008; Robinson et al. 2009; Scharoun-Lee et al. 2009; Senese et al. 2009; Wickrama et al. 2006; Ziol-Guest et al. 2009 ). There is also research that examines the relationship between relative measures of income inequality and obesity (see, e.g., Chang and Christakis 2005; Harper and Lynch 2007; Lemeshow et al. 2008; Kima et al. 2008; Pickett et al. 2005; Wilkinson and Pickett 2009b; Zhang and Wang 2004) . Although this is also an important area of research, I review research that has examined the specific role material conditions play in influencing obesity status. Future reviews should be devoted to a discussion of research examining the relationship between relative measures of inequality and obesity which also deserves attention.
Inequality and health
At every point along the life course, social disadvantage (or lower SES) is associated with higher mortality and worse health (Adler and Ostrove 1999; Elo 2009; Feinstein 1993; Lutfey and Freese 2005; Robert and House 1994) . Social disadvantage, measured in terms of low education, low occupational status, poverty, and race ⁄ ethnicity are social conditions that represent access to resources, such as medical care and information regarding health risks and health care, as well as exposure to certain environmental conditions that are not beneficial to good health and longevity, such as poor housing quality, pollution, and crime (Goldman 2006; Link and Phelan 1995) . Individuals' experience of and exposure to multiple psychosocial, environmental, and biomedical risk factors are shaped by SES and race ⁄ ethnicity (House 2002) . In other words, SES structures social life in ways that impact health and health behavior (Pampel et al. 2010) .
Social disadvantage represents the accumulation of experiences and exposures in the material world which have direct implications for health and help to explain the size and persistence of racial ⁄ ethnic and socioeconomic health disparities (House 2002; . For example, individuals of low SES may not only have inadequate resources to purchase health care or eat nutritiously, but they may also live in high crime neighborhoods with poor housing that can have a negative impact on their health and health behaviors. In this way, social disadvantage can be conceptualized as a fundamental cause of poor health outcomes because it involves access to resources and experiences that can either aid or prevent individuals from avoiding diseases ⁄ poor health behaviors and their negative consequences through multiple pathways (Link and Phelan 1995) .
It is also important to understand that disadvantage occurs at multiple levels of social context. The social-ecological perspective (Bronfenbrenner 1979 (Bronfenbrenner , 2005 Dahlgren and Whitehead 1991; Glass and McAtee 2006) highlights the fact that individuals operate within multiple and overlapping social contexts that influence multiple individual outcomes, including health, behavior, and development. These social contexts include, but are not limited to, the immediate environment such as the family and larger levels of social context, such as the peer group, workplace, school, and neighborhood. Individuals interact in these multiple and overlapping environments and these environments are strongly linked to one another. In addition, individuals both influence and are influenced by these contexts (Bronfenbrenner 1979 (Bronfenbrenner , 2005 . For these reasons, it is important to examine multiple levels of social context when attempting to understand the relationship between social disadvantage and health. It is also important to note that different social contexts exert stronger or weaker influences on individual level development and behavior as individuals move through the life course (Elder 1997 (Elder , 1998 . For example, the school and family environment are very important influences in childhood, and the peer environment and romantic relationships become important social contexts in adolescence (Brown 1990; Giordano 2003) . In this article, I will focus on how the social conditions of disadvantage at the individual-, family-, school-, and neighborhoodlevel influence obesity.
Inequality and obesity
As discussed earlier, among the US population there is considerable socioeconomic inequality in obesity. This means that the populations with the least education and highest poverty rates, and racial ⁄ ethnic minorities, also have the highest rates of obesity (Drewnowski and Specter 2004) . Many researchers argue multiple aspects of disadvantage at the individual-, household-, school-and neighborhood-level influence obesity through diet and physical activity (or lack thereof) (Pampel et al. 2010) .
Although the causes of obesity are complex, at the most basic level, obesity is the result of an imbalance between food and beverage consumption (energy intake) and physical activity (energy expenditure) (Egger and Swinburn 1997) . Weight gain occurs when calories consumed from food and beverages exceed calories expended by physical activity and metabolic functions. Therefore, one way to understand how inequality is related to obesity is to examine how social disadvantage influences energy expenditure and energy intake. Below, I will review how different aspects of inequality, at multiple levels, might influence obesity through energy intake and energy expenditure.
Energy intake
Social disadvantage influences the ability to regulate energy intake (food consumption) because it influences the capacity with which individuals can make healthy food choices. It affects the resources to purchase healthy foods, awareness of healthy eating, and access to healthful foods (Drewnowski and Darmon 2005; Drewnowski and Specter 2004; Lovasi et al. 2009) .
Poverty is associated with low food expenditures, lower quality diets, and low fruit and vegetable consumption (Drewnowski and Specter 2004) . Low-income groups consume high-fat and energy-dense diets, such as sugars, cereals, potatoes, and processed meat products, because they are more affordable than diets composed of fresh vegetables and fruits and lean meats and fish (Drewnowski and Darmon 2005; Drewnowski and Specter 2004) . For example, a person with a limited income will find it more cost effective to buy five packets of macaroni and cheese for five dollars versus one bag of organic mixed green salad for the same price. The macaroni is cheaper than the salad and a larger quantity can be consumed for the same price as a smaller quantity of salad. It is also non-perishable and will last longer than fresh vegetables. Low education has also been linked to less nutritional knowledge. Therefore, because of the lower cost of energy-dense foods, socially disadvantaged individuals and families end up consuming less nutritious and more energy-dense foods which can promote obesity.
In addition, disadvantaged individuals may also suffer from situations where there are episodic food shortages, due to lack of money that occur regularly (e.g., each month). This might be especially the case for individuals on welfare and ⁄ or food assistance programs (Dietz 1995; Townsend et al. 2001) . When money runs low individuals may restrict their food consumption and then binge on energy-dense food when money is available. This type of eating has been described as stress-induced eating, which occurs after 'restrained' eating (Greeno and Wing 1994) . This eating cycle of food restriction and overconsumption may also lead to weight gain over time, increasing the risk of obesity (Dietz 1995; Townsend et al. 2001) .
Related to episodic food shortages, poor individuals are also at risk of being food insecure (Burns 2004; Ribar and Hamrick 2003; Rose 1999) . Food insecurity is defined as uncertain or limited availability of safe and nutritionally adequate foods or uncertain or limited capacity to obtain adequate foods in ways that are socially acceptable (Andersen 1990 ). Although food insecurity and poverty are related, they can be conceptualized as two separate measures of economic hardship. Not all poor individuals are food insecure and not all food insecure individuals are poor, but both groups face unique, and sometimes related, hardships (Ribar and Hamrick 2003) . Several studies have found associations between food insecurity and obesity, with the strongest relationships found for White women (Adams et al. 2003; Alaimo et al. 2001; Casey et al. 2006; Lyons et al. 2008; Townsend et al. 2001; Wilde and Peterman 2006) . However, other studies have not found support for this relationship (Gundersen et al. 2009; Rose and Bodor 2006; Whitaker and Sarin 2007) . More research is needed to test the hypotheses that increased body weight might be a result of food insecurity, food choices, or physiological adaptations in response to episodic food shortages (Dietz 1995; Meyers et al. 2006 ; also see Burns 2004 for a review of the literature linking food insecurity to obesity).
Eating behaviors are also influenced by knowledge about diet quality and healthy behaviors as well as socio-cultural norms (Caprio et al. 2008 ). Lower-educated and lower-income individuals may not have as much awareness of health issues relevant to nutrition and diet and they may also not engage in healthy life-style behaviors (Winkleby et al. 1992 ). For example, men and women with a college degree are 2.5 times as likely to report that they pay a lot or a fair amount of attention to nutritional information from scientific experts compared to men and women with less than a high school degree (Bleich et al. 2007) . Therefore, disadvantaged individuals may consume more energydense foods and beverages due to lack of knowledge of the nutritional adequacy of these foods and ⁄ or its influence on body weight.
There are also numerous ways in which culture can influence racial ⁄ ethnic disparities in obesity, including ethnic ⁄ cultural and socioeconomic differences in ideal body image, perceptions of risk associated with obesity, reduced health care utilization, child-feeding practices, and food consumption (for a review, see Candib 2007; Caprio et al. 2008; DiGioacchino et al. 2001; Kumanyika et al. 2008) . Certain cultures might see heavier bodies as symbolizing protection from hunger and physical robustness rather than being unhealthy (Kumanyika 1993) . Indeed, in inner-city African-American communities, thinness may actually be associated with poverty, disease, and drug addiction (Wilkinson and Pickett 2009b) . Among African-Americans, larger body sizes are more acceptable and obesity is more likely be seen as attractive and desirable, when compared to Whites (Candib 2007; Caprio et al. 2008; Kumanyika et al. 2008) . Therefore, food consumption might reflect these ideals.
One way in which culture and inequality may interact to influence obesity outcomes is through differential exposure of nutrition marketing to racial/ethnic groups. Cultural differences in exposure to nutrition marketing may influence racial ⁄ ethnic differences in the desirability and motivation to eat unhealthy foods. This might influence obesity, because racial ⁄ ethnic groups may be disproportionately targeted for marketing of foods low in nutrient density and high in calories (Caprio et al. 2008) . For example, AfricanAmerican children are exposed to 14 percent higher levels of food-related television advertising than White children, with the most frequent category of food-related television advertising being fast food (Powell et al. 2007b ).
In addition to individual level SES, neighborhood socioeconomic conditions, and related built environment characteristics, may also influence food consumption, by creating food environments that can facilitate or hinder healthy eating practices (Story et al. 2008) . The built environment includes human made or modified physical and social features that make up the structure of a community and might influence obesity, such as food sources, housing, and venues for physical activity (Papas et al. 2007 ). The food environments that characterize the communities, in which low-income and racial ⁄ ethnic minorities live, impede their ability to make healthy food choices because healthy foods are not accessible, available, or affordable (Story et al. 2008 ). Low-income urban areas, with large minority populations, as well as some rural areas, lack large (and chain) super markets, and other food stores that provide affordable healthful food products. In addition, these areas contain large numbers of fast food restaurants and smaller grocery stores or convenience stores, where healthful food products are less likely to be available and ⁄ or are more expensive (Larson et al. 2009; Lovasi et al. 2009; Powell et al. 2007a; Small and McDermott 2006) . For example, low-income neighborhoods have only 75 percent as many chain supermarkets as middle-income neighborhoods and AfricanAmericans neighborhoods have only 50 percent as many chain supermarkets as White neighborhoods. In addition, Hispanic neighborhoods have only 32 percent as many chain supermarkets as non-Hispanic neighborhoods (Powell et al. 2007a) . Taken together, these neighborhood characteristics increase the likelihood of unhealthy food consumption for socially disadvantaged individuals who live there, increasing the likelihood of obesity.
Schools are also a particularly salient social context for children and adolescents. Children spend a large proportion of time in school and consume and expend a large proportion of energy in schools. Previous research has found school income to be related to BMI, with poorer schools being related to higher BMI among adolescents (Richmond and Subramanian 2008) . Low-income schools might be related to obesity because they may provide less nutritious foods and have more access to unhealthy snacks and beverages in vending machines, as well as in establishments close to school (Anderson and Butcher 2006b; Neckerman et al. 2010) .
Energy expenditure
Similar to energy intake, social disadvantage influences the ability to regulate energy expenditure (physical activity) because it influences the capacity with which individuals can make healthy decisions regarding regular exercise, particularly leisure time physical activity (i.e., physical activity outside of work and school, such as jogging, running, swimming, and dancing). It affects the resources and time needed to engage in physical activity, awareness of the health benefits of physical activity and access to safe, affordable, and adequate areas to engage in physical activity (King et al. 1992) .
Disadvantaged individuals may not have the resources or time to engage in physical activity. Individuals with limited resources may not have the money to allocate to exercise facilities or for their children to be able to engage in organized activities, such as sports, outside of school (Dearing et al. 2009; Sallis et al. 2000) . In addition, disadvantaged individuals will have less time, possibly due to inflexible work schedules, child care needs or lack of transportation, to engage in physical activity (Caprio et al. 2008; Pampel et al. 2010; Seedfeldt et al. 2002) . Disadvantaged individuals may also be unaware of the health benefits of regular physical activity for reducing the likelihood of weight gain. In addition to lacking health knowledge, low SES individuals are less receptive to new health information, such as recommended physical activity guidelines (Link and Phelan 1995; Williams and Jackson 2005) .
In addition to the economic barriers to physical activity that are faced by a large proportion of minority and low-income groups, there are also possible cultural barriers that can serve to prevent engagement in regular physical activity. As discussed in the research on energy consumption, cultural attitudes valuing larger body weight, may influence physical activity behavior (Caprio et al. 2008; Seedfeldt et al. 2002) . Certain groups may deem physical activity to be unnecessary or inappropriate, especially if it is seen as a tool for weight loss or weight maintenance. Certain cultures or ethnic groups might see physical activity as less important than other attributes, such as academic skills or social competence (Seedfeldt et al. 2002) and elements of physical appearance other than body weight. For example, in a qualitative study examining socio-cultural perspectives on physical activity among African-American and American Indian women, it was found that African-American women saw their hair to be a barrier to physical activity. Hair was considered to be an important element of physical appearance. These women were concerned that if their hair got wet due to perspiration or from swimming, it would ruin their hair style (Henderson and Ainsworth 2000) , which required a significant amount of time and money to maintain (Dietz 2001) . For African-American women, their hair may be an important part of their identity and marker of beauty and pride (Rooks 1996 ) that supersedes the health benefits of physical activity.
Minorities and the poor also tend to live in social and physical environments that are not conducive to physical activity because of lack of access to indoor and outdoor places to exercise or walk (such as gyms, pools, parks, playgrounds, and trails), crime-related safety issues, and aesthetic problems (Lovasi et al. 2009 ). Low-income and minority neighborhoods, particularly African-American neighborhoods, have less access to public and private recreational facilities for exercise, such as health clubs and pools (Sallis and Glanz 2009) . Low-income individuals may live in areas where there are poor sidewalk conditions and poor street lighting that inhibit walking or biking. And even when sidewalks and streetlights are available; concerns for safety inhibit outdoor exercise. In addition, poor neighborhoods have higher levels of physical and social disorder, for example, more traffic, noise, and presence of strangers and higher crime rates that influence individuals' perceptions of being unsafe and keep them from exercising outside (Lovasi et al. 2009; McNeill et al. 2006 ). Parents from low-income families are especially concerned about their children and their perceived safety due to neighborhood conditions which prohibits children's ability to play outside and increases the likelihood they will engage in sedentary behaviors, such as watching TV and playing video games (Carver et al. 2008; Lovasi et al. 2009 ). It should be noted that, in addition to engaging in lower levels of physical activity, the poor and racial ⁄ ethnic minorities, particularly African-Americans, engage in higher levels of leisure time physical inactivity (such as TV viewing) than more advantaged groups (Clarke et al. 2009b; Hanson and Chen 2007; Harris et al. 2006) .
As discussed earlier, schools are a salient social context for children and adolescents. Disadvantaged school environments have been linked to lower levels of physical activity among adolescents (Richmond et al. 2006) . This relationship could be due to lack of strong physical education programs and organized sports or lack of appropriate and safe recreational facilities that are conducive to physical activity (Sallis and Glanz 2009) . 
Summary of energy intake and expenditure research
In summary, there are multiple ways that inequality at multiple levels of social context can influence obesity outcomes, through food consumption and physical activity. Disadvantaged individuals not only lack personal resources and knowledge that influence energy intake and expenditure, but they are also more likely to live in under-resourced and unsafe environments that limit the ability to engage in healthy behaviors. Cultural factors complicate these relationships and also independently influence health behaviors related to obesity in important ways.
The role of stress in understanding the inequality and obesity relationship Another important pathway linking inequality or disadvantaged social position to obesity is stress (Pearlin 1989) . Disadvantaged groups might face higher levels of stress due to both economic and other forms of social adversity, such as discrimination, particularly for African-Americans and other racial ⁄ ethnic minority groups (Clark et al. 1999; Williams 1999) . Previous research has found that higher levels of (chronic) stress are associated with increases in unhealthy coping behaviors, such as smoking, drinking, and physical inactivity, particularly among socially disadvantaged groups (Lantz et al. 2005) . Overeating due to stress is usually characterized by the consumption of unhealthy 'comfort foods', such as pizza, hamburgers, and chocolate (Dallman 2009; Dallman et al. 2003; Laitinen et al. 2002) . Moreover, recent research has found that African-American adults, due to their disadvantaged social circumstances and experiences with stress, are more likely to engage in these maladaptive coping strategies as a response to high levels of stress, which have negative implications for the incidence of poor physical health conditions (such as CVD and diabetes), but might also be protective of the incidence and severity of poor mental health conditions, such as depression Mezuk et al. 2010) .
Gendered coping responses to stress may also help explain why there are larger socioeconomic disparities in obesity among women than men. Previous research has also found that women, particularly African-American women, tend to use (over)eating as a coping strategy for stress, as well as retreating indoors (resulting in higher levels of inactivity and lower levels of physical activity), particularly in unsafe environments (Jackson and Knight 2006) . On the other hand, African-American men are more likely to respond to stress by engaging in higher levels of physical activity and drug abuse (Williams 2003) .
Moreover, not only does stress influence energy intake and expenditure, but it can also influence hormonal processes that can affect how fat is stored and accumulates in the body. For example, previous research has found that exposure to chronic stress leads to abdominal or central obesity (Björntorp 2001; Drapeau et al. 2003) . Abdominal obesity has been linked to CVD and mortality independent of BMI (Zhang et al. 2008) . This is just one example of many possible responses to stress occurring inside the body (i.e., pathogenic responses) that can result in obesity (Holmes et al. 2010) .
The complex relationship between stress and health and the pathways linking stress to health highlight the fact that energy intake and expenditure cannot alone explain the higher prevalence of obesity among disadvantaged population groups.
Conclusion
In this review, I explained possible ways that inequality can be linked to obesity via energy intake and expenditure, using the ecological model to examine disadvantage at the individual-, family-, school-, and neighborhood-level and drawing from theories and evidence from multiple disciplines and perspectives. This review is by no means exhaustive, but does highlight important components of the social and physical environment of disadvantaged individuals that can influence obesity outcomes. (For an important recent review of the link between SES and physical activity, diet and obesity, see Pampel et al. 2010 .) It is important to note that other levels of social context also influence health behaviors such as peer groups and other social networks, the workplace and larger institutional and political forces (Fowler and Christakis 2008; McKay et al. 2007 ). Individuals not only operate within their family, schools, and neighborhoods, but also within these other contexts, which has important implications on obesity outcomes (see Figure 1) . Therefore, it is imperative to understand the multiple causes of obesity within a multilevel framework (Huang et al. 2009 ).
In this review, I have discussed how both SES and race ⁄ ethnicity are related to obesity outcomes. It is important to note that race and ethnicity are often confounded with SES. Certain minority groups, such as African-Americans and some Hispanic groups, have higher rates of poverty and live in more disadvantaged areas than Whites (Iceland 2006) . In addition to facing higher levels of disadvantage, they also face particular circumstances that increase disadvantage, such as racial segregation and discrimination that can also influence obesity, via influencing the physical and social conditions of neighborhoods or stress (Lovasi et al. 2009; Williams 1992) . Some cultural factors that influence obesity outcomes are a result of these forces. For example, in W. E. B. DuBois' (1899) discussion of the conditions of African-Americans in Philadelphia (Pennsylvania) at the turn of the century, he argued that their cultural behaviors, such as their diet and activity, were the result of social and economic forces such as slavery, substandard housing, and under-resourced neighborhoods in racially segregated urban areas where they were forced to reside.
Although only briefly discussed in this review, other research has highlighted biological stress pathways that can lead to increased weight and body fat, disordered eating, and reduced levels of physical activity (Greeno and Wing 1994; Kuo et al. 2008) . Socially disadvantaged individuals face multiple stressors that can influence their health, such as unemployment, trouble paying bills, food insecurity, inadequate housing, and neighborhood crime. This is particularly the case for minorities who face additional unique stressors, such as racial discrimination and segregation (Taylor and Repetti 1997) . Stress research also highlights the fact that energy consumption and expenditure cannot alone explain the relationship between disadvantage and obesity. Understanding these stress pathways is an important avenue for future research. Future research should also continue to investigate gender differences in SES disparities, by determining specific mechanisms that may be driving these differences.
As noted earlier, this review focused on materialist explanations of inequality and its links to obesity, however, psychosocial measures of relative inequality are also an important area of research, particularly in illuminating the role of community levels of trust, social support, and social capital in influencing obesity (Wilkinson and Pickett 2009b) . This interesting body of complex and nuanced research which has examined relative measures of inequality as it relates to mortality, mental health, obesity, and other physical health and chronic conditions deserves its own review. For a recent review of this literature as it relates to physical activity, diet, and obesity, see Pampel et al. (2010) .
Obesity has increased across all population groups in the United States and is a large public health concern. Factors explaining the rise in obesity and disproportionate prevalence of obesity for poor and minority populations are complex and we don't have all the answers. There is still a lot more that needs to be explained in understanding the mechanisms that link disadvantage to health, and obesity, in particular. Sociologists can add to these efforts by drawing on sociological theories, such as social stratification, status attainment and critical race theory, and using both quantitative and qualitative methods to explain the social causes of obesity. It will also require that sociologists work with scholars across the fields of social sciences, and in public health, medicine, and biology to integrate theories from multiple disciplines, to better understand these complex processes. Effort by all fields is the only way to reduce overall prevalence of obesity, especially among our most disadvantaged populations. 
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